Introduction
Metal-organic interaction plays an important role in the behaviour of trace metals in natural waters. The release of metal ions from sediments is to some extent mediated by complex formation with dissolved organic matters (SCHNITZER and KHAN, 1972 ; Guy and CHAKRABARTI, 1976 ; NAKATA and KUWABARA, 1977) . Dissolved trace metals such as copper, iron and zinc in anoxic marine interstitial waters are known to be partly bound to dissolved organic matter (PRESLEY et al., 1972 ; KROM and SHOLKOVITZ, 1977) . LINNIK and NOBIVANETS (1977) proposed a scheme for speciation of manganese in river waters and showed the occurrence of manganese complexes with dissolved organic substances. However, dissolved organic manganese has been considered to be less important in natural waters because of the low stability of organic manganese complexes (NISSENBAUM and SWAIN, 1976 ; ALBERTS et al., 1976 ; KROM and SHOLKOVITZ, 1978 ; MASUZAWA and KITANO, 1982) .
Release of manganese from sediments has been ragarded as mainly Mn2+ due to reduction of
Mn (IV) oxide to Mn2t
Lake Fukami-ike is a small monomictic and eutrophic freshwater lake in central Japan having a maximum water depth of 8.5 m and well protected from wind mixing. This lake is characterized by the seasonal development of paper (MAGI, 1988) (MAGI, 1988) . Sediment core samples were taken from the deepest location of the lake with a piston core sampler (SAKAGUCHI et at., 1982 ) on 26 August 1987 , 30 October 1987 , 26 April 1988 , 26 May 1988 and 30 June 1988 . Immediately after sampling, each core was sealed at both ends, and transported to the laboratory within six hours. The cores were subdivided into 4 cm thick sections with a teflon knife by extruding sediment cores vertically, and filled in centrifuge tubes without leaving any space for air. Interstitial water samples were obtained by centrifuging the sediments at 4,000 rpm for 20 min at room temperature.
The methods of speciation of D-Mn are the same as those reported previously (MAGI,1988) . About 70 ml of each interstitial water sample was filtered through a Millipore HA filter (0.45 pm pore size) and separated into four molecular weight (M. W.) fractions by passing through the following three ultrafilters (43 mm diameter, TOYO) sequentially : UK -200 (molecular weight (M. W.) cut-off 200,000), UK 50 (M. W. cut off 50,000) and UH-1 (M. W. cut-off 1,000). The four molecular weight fractions are termed Fractions A (M. W. >200, 000), B (M. W. 50,000 to 200,000), C (M. W. 1,000 to 50,000) and D (M. W. <1,000), respectively. An aliquot of each filtrate was analyzed for D-Mn and dissolved organic carbon (DOC). The concentrations in the four molecular weight fractions were given by the differences in concentrations between the two successive filtrates.
To examine recovery of Mn2+, 2 mg' 1-1 of Mn2+ (as MnC12), solution was passed through the three ultrafilters sequentially, D-Mn found in Fraction D was 100±5%, and adsorption of Vertical profiles of dissolved manganese and dissolved organic carbon in four molecular weight fractions of interstitial water in Lake Fukami-ike. 
where Mb, MHA and Mf are the molar concentrations of bound metal, humic acid and the free metal ions, respectively. We apply this formulation to Fraction C, where an evident linear relationship is found between DOC and DOMn (Fig. 6B) . In Fraction C, Mf will be given by Trace metal binding capacity of natural waters has been thought to be mainly associated with organic matter in the molecular weight range of 1,000 to 10,000, where fulvic and humic acids are included (HART, 1981 ; AIKEN et at., 1985) . High molecular weight organic matters have a much lower complexing capacity per mg DOC than low molecular weight ones (BAccINI and SUTER,1979) . In the case of reducing interstitial water of Lake Fukami-ike, DOC may be composed of humic and fulvic acids. Mn2+ may be bound remarkably to these substances Symbols are the same as in Figure 5 . (Fig. 6 ) . This might suggest that Mn2+ binds remarkably to humic and fulvic acids.
The speciation of DOMn in the lake water (MAGI, 1988) 
